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The  question  of  the  influence  of  kidney  extracts  on  the  blood
pressure  is one  which is intimately  associated  on the one hand with
the theory of the internal secretion  of the  kidney, and, on the other,
with  the  problem  of  the  relation  between  cardiovascular  disturb-
ances and renal disease.  The  first experimental  contribution  to this
subject was  that of Tigerstedt  and  Bergman  (I)  who  offered  evi-
dence  of  the  presence  of  a  pressor  substance  in  extracts  of  the
kidney  of the  rabbit.  This  substance,  which  they named  " renin"
they  regarded  as  an  internal  secretion  passing  normally  into  the
blood.
Several theories, based on this principle of internal secretion,  have
been  formulated  by  clinicians  to  explain  the  vascular  disturbances
associated  with  chronic  nephritis.  It is  sufficient  to mention  For-
lanini  and  Riva-Rocci  (2),  who hold  that  a blood-pressure-raising
substance is  formed in increased amount  in the diseased  kidney; and
Shaw  (3),  who  attempts  to  offer  a  basis  for  Traube's  theory  of
uremia  by  assuming that  the  substance  causing  arteriospasm,  and
thus  producing  cerebral  disturbances  without  postmortem  lesions,
is possibly the pressor substance  "  renin."
Last  year  during  the  preparation  of  a  discussion  (4)  of  this
phase  of renal activity,  it became  necessary,  on account  of the  con-
fused  state  of the  literature,  to  repeat  these  experiments,  in  order
that the subject might be properly presented.  The  few  experiments
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made  at that  time  offered  no  support  of the  theory  that  a pressor
substance exists in  the normal kidney  of all animals  and  was there-
fore of little value as  a basis for  the consideration  of the pathology
of circulatory disturbances.  As some of  the results were,  however,
of physiological  interest  I have,  during the past  few  months,  again
taken  up  certain  phases  of  the  general  problem.  The  results  of
these  investigations  and also  of  a study  of the  influence  on  blood
pressure  of  the  serum  of  animals  with  various  forms  of  experi-
mental  injury  are here  presented.
The literature  is brief and may  be  summarized  as  follows:
The pressor  substance of the rabbit's kidney  described  by  Tiger-
stedt  and  Bergman  in  I898  was  obtained  from  the  cortex  of  the
kidney  and was not present or  was present only to a  slight extent in
the medulla.  This substance could be extracted  from the fresh organ
by  salt  solution,  alcohol,  fresh  blood  and, to  a  less  extent, by  cold
water.  Extracts prepared by boiling gave no effect.  The substance
was  non-dialysable and the investigators  therefore concluded  that it
could  not be any  of the salts of  the  urine.  To this substance  they
gave  the  name  " renin "  and they  regarded  it as  an  internal  secre-
tion  of  the kidney  normally  passing  into  the  blood.  The  rise  of
pressure, which varies  from a few millimeters  to 25  or 35 mm. Hg,
they believed  to be due  to an action  on the peripheral  nerve centers
as well  as possibly  on the spinal  cord.  Very  small  amounts  caused
as  much effect as larger doses  and each  repeated  injection  produced
an  effect  as  great as the first injection.
In  order  to  demonstrate  the  presence  of  this  supposed  pressor
substance  in  the  circulating  blood,  they  injected  blood  from  the
renal  vein  into  the  vessels  of  rabbits  which  had  suffered  double
nephrectomy.  A  moderate  rise  followed.  For  example,  in  one
animal,  twenty-four hours  after nephrectomy  a rise of  I8 mm. Hg
occurred.  These last  experiments  were  repeated  by  Lewandowsky
(5)  the  following year,  and  although Tigerstedt's  rise of pressure
was  confirmed,  Lewandowsky  obtained  a similar  transient  pressor
effect  in  his  controls  by injecting  blood  from  the  general  venous
(jugular vein)  and  arterial  systems.  The  rise he considered  to be
due in part to the rapidity of injection,  but as the same  rise was not
obtained  by  injections of  salt  solution,  he  concludes  that  the  effect
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is due to  some substance or substances in  defibrinated  blood capable
of pressor effect  and not to an internal  secretion of the kidney.
Lewandowsky's  results  appear  to  have  discouraged  the  further
extensive investigation of Tigerstedt's  observations which one would
have  expected.  The  only  references  in  the  literature,  at  least  as
far as I have been able to determine,  are  those of Livon  (6),  Fiori
(7),  Vincent  and  Sheen  (8),  and  Shaw.  Of these  the  first  two
describe  a  pressor  effect  and  Vincent  and  Sheen  observed  various
results, sometimes a  fall, sometimes  a rise in pressure,  and occasion-
ally  no  effect.  Shaw,  using  the  cat,  obtained  almost  uniformly
striking and prolonged  rise  in  pressure,  varying  from  I  to 72  mm.
Hg.  Mention must also be made of the observations of Oliver  (9)
published a year before those of Tigerstedt.  Utilizing the exposed
mesentery of a frog to determine  the effect of various organ extracts
upon the peripheral  vessels, he constantly  obtained with the adrenal
extract  a  most  decisive  contraction  but  no  invariable  effect  with
extracts  of the kidney or various other organs.
When one  analyzes  these various  observations  there  is  some  evi-
dence to indicate  that the result  may  depend  on whether  or not the
kidney  extract  was  injected  into  an  animal  of  the  same  species.
Thus  Tigerstedt,  in  a  series  of  about  fifty  experiments  with  the
rabbit, obtained  almost uniformly  a pressor effect,  as did  also Shaw
-using  the  cat-in  all  but  one  of  nineteen  injections.2 Vincent
and  Sheen's  injection  were  not  always  into  animals  of  the  same
species  and their results varied.  Livon  does not give the  details of
his  work,  but his results were uniform,  as were also  those of Fiori,
who used the rabbit.
The determination  of the difference  between  the effect  of homol-
ogous  and  of  heterologous  injections  has  been  one  of  the  more
important  phases  of  the present  investigation.
Methods.-The  extracts  were  prepared  as  follows:  (a)  Salt
solution extract.  A  weighed  portion  of kidney  cortex  was  rubbed
up in a mortar with the aid of powdered glass.  Salt solution  (0.85
per cent.)  in the proportion of two parts to one  of kidney was  then
added and the grinding continued.  The mixture was  then squeezed
2In  a  second  series  of  experiments  Shaw's  results  were  not  so  uniform  and
he  came  to  the  conclusion  that  much  depends  on  the  form  of  anaesthesia.Richard  M.  Pearce.
through  several  layers  of  gauze  and  the  resulting  fluid  filtered
through  paper.  The  fluid  thus obtained  was blood  stained,  usually
opalescent,  though  occasionally  clear;  microscopically,  it  contained
innumerable  fine granules.  (b)  Dried filtrate of  alcoholic cxtract
dissolved in  salt solution.  A  weighed  portion  of  finely  divided
kidney  cortex was rubbed up with  absolute alcohol  and  filtered;  the
filtrate was  evaporated  to dryness  at  room temperature  and  to this
was added an amount of salt solution equal  to twice the bulk of the
original  kidney  substance.
This latter extract was the one used most frequently by Tigerstedt
and  Bergman,  presumably  on  account  of  the  ease  with  which  it
could  be  kept  without  deterioration.  They  state,  however,  that
the salt solution extract  is of equal value,  and  as I found this  to be
true, and also as it seemed  more  desirable  to use fresh  extract,  it is
this extract that I have employed. in the majority of my experiments.
Extracts  prepared  by  boiling  and  with  glycerine  have  been  used
only as  controls.
It  must  be  admitted  that the salt  solution  method  of  extracting
is  crude,  but  as  I  found,  in  control  observations,  that by  its  use  a
very  active  extract  of  the  adrenal  could  be  obtained,  I  have  con-
sidered  the method  a  satisfactory  one.
All kidneys  used  in  preparing  extracts  were  obtained  from  ani-
mals  sacrificed  for  that  purpose,  thus  eliminating  the  influence  of
products  formed  during  decomposition.  The  extracts  were  tested
usually  within  one  hour,  and  seldom  later  than  two  hours  after
obtaining  the  kidney  substance  and  in  the  meantime  were  kept  on
ice  as  much  as  possible.  The  fluid  in  the  earlier  experiments  was
warmed  before  injecting  to  about  35° C.  but  as  controls  showed
that temperature  was a  negligible  factor,  the  fluid  in the later  work
was  used  at  room  temperature.  The  pressure  was  taken  in  the
carotid  artery;  the extract  to  be  tested  was  injected  as  a  rule  into
the  saphenous  vein  or  frequently,  in  the  case  of  the  rabbit,  in  the
ear vein.  All  animals were  anaesthetized  with ether, except  that in
some  instances  rabbits were  given urethane  in  the peritoneal  cavity
in  doses of  .025 grm.  per kilo of body  weight.  The  usual dose  of
kidney extract was  two or three cubic centimeters,  though  it varied
from  one to five  cubic centimeters  in some  instances.
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Effect of Rabbit's Kidney Extract on the Rabbit.-Nine extracts
of kidney prepared  from as many rabbits  were tested  on nine differ-
ent  animals,  with  a  total  of  eighteen  injections.  Two  injections
caused  no change  in  pressure,  but  in  the  other  sixteen  there was  a
slight  rise  with  rapid  return  to  normal.  In  three  of  the  latter  a
faint  initial  fall was  observed  and  in two  a  drop  followed  a  rise.
The  rise was never more  than twelve  and usually only 6 to  Io  mm.
Hg.  In  order to control the effect  of substances  in the blood,  two
of  these  extracts  were  made  from  kidneys  which  had  been  freed
from  blood  by  perfusion  with  salt  solution.  The  action  of  these
extracts  did  not  differ  from  that  of  those  made  from  the  blood-
containing  kidney.
As  the  disturbance  of pressure  was  very  slight,  a  series  of  con-
trols  was  undertaken.  This  series  included  the  injection  of  two
to three  cubic  centimeters  of  extracts  of the  rabbit's liver,  rabbit's
urine, rabbit's blood serum, Locke's  solution and salt solution.  Each
of  these  was  tested  three  times  and  caused  almost  constantly  the
same effect as the kidney extract.  The only exceptions were absence
of change in pressure in two instances when rabbit's serum and liver
respectively  were injected.  These  results appear to indicate that in
an  animal,  as  the rabbit,  whose  circulation  is  easily  disturbed,  the
effect  is  largely,  if not  entirely,  mechanical.
This  conclusion  is  supported  by  further  experiments  in  which
attempts  were made to remove the pressor substance.  It was shown
that  boiled  and  filtered  extracts,  as  well  as  the  dialysate  of  the
extract,  produced  the  same  slight transient  rise  of pressure  as  did
the  original  kidney  extract.  Similar  results  were  obtained  with
various  alcoholic  extracts,  with  a  salt  solution  extract  twenty-four
hours  old,  with an  extract  twenty-four  hours  old  which had  been
kept at a temperature of 37.50  for the last four hours of that period,
and also  with extracts 'of  rabbit's  kidneys  which  had been deprived
of  their blood  supply  by  ligation  for  four  hours.8  Disappearance
of  the pressor  substance  was  evident  only  in obviously  putrid  ex-
tracts,  four  or  more  days old;  such  extracts  caused  an  immediate
decided  drop  in  pressure.
'These  extracts  caused  an  initial  rise,  which  was,  however,  always  followed
by  a  moderate  and  prolonged  drop  in pressure.Richard M.  Pearce.
Effect  of  Dog's Kidney Extract on  the  Dog.-This portion  of
the investigation  has  to do  entirely  with  the  study  of  a  depressor
substance  of  the  dog's  kidney.  Salt  solution  extracts  of  twelve
different  kidneys  were  tested  on  as  many  dogs,  with  a  total  of
twenty-nine  injections.  Five  of the  extracts  caused  an  immediate
and decided  drop of 58 to 96 mm. Hg with a  slow return to normal:
one caused  a moderate drop of 26  and one a very slight drop of  14
mm. Hg.
Three of  the extracts caused a fall in pressure which ended in death.
Of this I can offer no explanation; the result is apparently analogous
to that  observed  by Pemberton  and  Sweet  (Io)  after the  injection
into the dog of extracts  of the  central  nervous  system  of the  same
animal.
In no  instance  was  a  rise of  pressure  observed,  and  second  and
third  injections  always  produced  an  effect  equal  to the  first  injec-
tion.  Boiled and alcoholic  extracts had less effect than  salt solution
extracts  but  still  possessed  a  very  definite  depressor  action.  It  is
noteworthy that the alcoholic  extract was less active than the boiled
extract.  Only by dialysis could the depressor substance  be removed;
but  while  the dialysate  contained  an  active  depressor  substance  the
original  fluid  had  no  pressor  effect.  Extracts  of  ligated  kidneys
showed  no diminution  in  depressor action.
As  the  various  methods  of  removing  the  depressor  substance,
such  as  those  utilized  by Schafer  and  Vincent  (),  Osborne  and
Vincent  (2)  and Joseph  (3),  failed  to  demonstrate  a  coexistent
pressor  substance,  this  phase  of the  work  was abandoned.
Control  injections  demonstrated  that  dog's  serum,  defibrinated
blood, or liver extract has no effect or a slight depressor  effect while
fresh  urine  of  the dog has  a  decided  depressor  effect  equal  to that
of the kidney  extract.
These  observations  indicate  that  the  depressor  action  of  the
kidney  extract  is  due to  the presence  of the  salts  (potassium?)  of
the urine.  This  view  is  supported  by the  dialysis  experiments  and
also by the fact that an extract of washed  kidney,  from which  urine
is  presumably  more  or less removed,  has less depressor  power than
an extract  from the opposite  unwashed  kidney of the same  animal.
The possibility that the depressor  substance  was  cholin  was  con-
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sidered,  but  all  attempts  to  demonstrate  cholin  in  the  extracts  by
the methods  described  by  Donath  (I4)  were  unsuccessful.
Effect  of Cat's Kidney Extract on  the Cat.-These experiments
are  few  in  number  and  were  undertaken  mainly  for  comparison
with  the  effect  on the dog of  the  dog's kidney extracts  and  of  the
urine.  Shaw  has  demonstrated  very conclusively  the pressor  effect
of  extracts  of  the  cat's kidney  and  his  results  I have  readily  con-
firmed, though  one of  four extracts  used  caused a  fall  in  pressure.
The rise  in pressure  varies  from  22  to 34  mm.  Hg.  The  greater
rise  of  72  mm.  Hg  which  Shaw  describes  I  have  not  observed.
This pressor effect  is not a property  of the cat's liver.  On the other
hand, the cat's urine,  like that of the dog, causes  a  decidedly  sharp
drop in pressure; the lowest observed  being 76 mm. Hg.
These observations  therefore  prove  decisively  that a kidney  may
contain a pressor substance which cannot be masked by the depressor
effect of the urine, a point which  could not be determined  absolutely
for the dog's  kidney.
Heterologous Injections.-In the  above  experiments  practically
constant  results  have  been  obtained  when  the  kidney  extract  has
been  injected  into  an animal  of the  same species as that  furnishing
the kidney;  that is,  in the  rabbit  a  slight rise, in the cat a moderate
rise  and  in  the  dog  a  decided  fall  in  pressure.  Cross  injections
made  to determine  the  constancy  of  this  action  have  given  some-
what  surprising  results  which  are  difficult  of  interpretation.  An
extract of the  rabbit's kidney  injected  into the dog gives,  not  a rise
as it does in the rabbit, but a very definite fall  in pressure.  This has
been  observed  in  four  animals  receiving  four  different  kidney  ex-
tracts.  In one  the drop was  only  20 mm.  but  in  the other three  it
was 58,  6o and  64 mm. Hg.
On  the  other  hand,  the  dog's  kidney  extract,  which  in  the  dog
produces a great fall in pressure, when injected into the rabbit causes
a  slight  rise.  This  rise  differs  in  no  way  from  that  which  occurs
when  the  rabbit  receives  rabbit's  kidney.  This  has  been  observed
in  five  rabbits  receiving  extracts  of  six  different  dog's  kidneys.
Likewise  the  dog's  urine,  which  has  a  decided  depressor  effect  on
the dog,  fails  to act  in  this  way  on the  rabbit  but  causes  a  barely
perceptible  transient rise of from  4 to 6 mm.  Hg.Richard  M. Pearce.
These  results  are  difficult  to  explain.  As  far  as  the  two
animals  in question  are  concerned  each  reacts  to the other's  kidncy
substance  in the same  way that  it does  to  its  own,  even  though  the
particular  kidney  substance  may  have  had  the  opposite  effect  on
the  animal  from  which  it  was  taken.  In  this  way  the  action  of
kidney extracts  differs  from that  of adrenal  extracts  which  have a
constant effect  on many, if not on all animals.  Whether this principle
would  hold  with other  animals  is  an  interesting  question.  In this
connection  it is worthy of note that Brown and Joseph  (  5)  in their
study  of  the  effect  of  organ  extracts  of  cold-blooded  animals  on
warm-blooded  animals  found  that  shark's  kidney injected  into  the
dog caused  a rapid  fall of 8o mm.  Hg.
As  the  interest  lay  chiefly  in  the  demonstration  of  pressor  sub-
stances,  this  phase  of  the  subject  has  not  been  further  followed.
The evidence  is,  I believe,  sufficient  to indicate  that  a pressor  sub-
stance  is  not  constantly  present  in  all kidney  extracts.
The Effect  of Extracts of Kidneys with Experimental Nephritis.
-The  object  of  these  experiments  was  to  determine  whether  or
not  extracts  of  the  kidney  of  experimental  nephritis  had  an  in-
creased  pressor activity.  The  kidneys  were  obtained  from  rabbits
'on  the third to the fifth  day of chromate  or uranium  poisoning,  at a
time  when  the  urine  contained  an  abundance  of  albumin.  In  no
instance  did such  extracts  have  an  effect  different  from  those  pre-
pared  from  normal  rabbit's  kidney.
Effect  of the Blood Serum of Animals 7eith Lesions of the Kid-
neys.-If  it  is assumed that disease  of the kidney  leads  to the rcten-
tion  of toxic products  affecting  blood  pressure  it might  be  possible
to  demonstrate  these  substances  in  the  serum  of  animals  whose
kidneys had been  injured  in various  ways.  I  have conducted  a  series
of  blood  pressure  experiments  along  this  line.  The  influence  of
kidney reduction  was first  studied.
The  recently  published  investigations  of  Pssler  and  Heineke
(I6)  have  aroused  new  interest  in  the  experimental  study  of the
relation of the kidney to increased blood pressure and cardiac  hyper-
trophy.  These  investigators  found  that  after  the  removal  of  a
considerable  portion  of  the kidney  substance,  approximately  two-
thirds  to  three-fourths,  a  rise  of  blood  pressure  occurred  which
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was  permanent  and  associated  with  cardiac  hypertrophy.  This
result was  not constant,  but occurred  in about twenty-five  per cent.
of the animals which survived  by  at least four weeks a considerable
reduction  of kidney  substance.  It  was observed  that arterial  spasm
with  further  rise of blood  pressure  quickly  followed  stimuli  which
in  normal animals  would  produce  little  effect.  These  observations
suggest,  according  to Pissler  and  Heineke,  that  the  heart  hyper-
trophy is  due to increased  work  resulting  from  the circulatory  dis-
turbances caused by tendency to arterial  spasm, and that the vascular
spasm  is  due  in  its  turn  to the  effect  of retained  toxic  substances.
In the  hope of demonstrating  a pressor action by the serum of  such
animals,  I  have  utilized  the  material  of  other  investigations  (7),
which  were  carried  on simultaneously  with  the  one  here  described,
and  in  which  the  substance  of  the  kidney  had  been  reduced  by
operation. 4
Serum  was obtained  from five dogs;  in  four of these  three-quarters
of  the kidney  substance  had been  removed  and the serum  obtained
five,  thirty-four,  thirty-nine,  and  fifty-six  days  respectively  after
the operation.  The fifth lot of serum was that of a dog from which
one-half  of  each  kidney  had  been  removed  fifty-four  days  pre-
viously.  The animals  receiving  the sera were under ether anaesthe-
sia  with  cannula  in  the  carotid  artery;  the  serum  was  injected,  in
doses  of twenty  cubic centimeters,  into the saphenous  vein.
In  each of the five animals  thus  treated  a slight  but  definite  drop
in  pressure,  varying  from  6  to  I4  mm.  Hg,  occurred.  In two  ani-
mals  the  serum  injection  was  repeated  after  several  minutes  had
elapsed  and  in two  others  defibrinated  blood  was  also injected.  In
all  the  same  drop  occurred.  The  injection  of  like  quantities  of
' Although  no  consistent  effort  was  made  to  confirm  the  observations  of
Paissler  and  Heineke  concerning  heart  hypertrophy,  it  is worthy of  mention  that
in one  of  four  dogs  which  lived  at  least  five  weeks  after  three-quarters  or  more
of  the  kidney  substance  was  removed,  a definite  cardiac  enlargement  was  found.
This  was  a  dog  with  but  one-seventh  of  its  kidney  substance  remaining  five
weeks  after  the  last  operation.  The  animal  gave  a  pressure  in  the .carotid
under  ether  anesthesia  of  60 and  175  mm.  Hg  as  extremes  of  three  observa-
tions  within  a  half-hour  period  and  at  autopsy  presented  an  obviously  hyper-
trophied  and  slightly  dilated  heart.  Three  other  animals  living  respectively
forty-one,  forty-eight  and  fifty-seven  days  showed  no  evidence  of  cardiac  en-
largement.Richard  M.  Pearce.
normal  dog  serum  or of  normal  salt  solution  gave  a slight  rise  or
was  followed  by  no  appreciable  change.
In  like  manner  three dogs  received  the  serum  of  animals  with  a
spontaneous  nephritis.  This  form  of  nephritis,  which  I  have  de-
scribed  elsewhere  (i8),  was  found  in  three  animals  during  the
course  of  this  investigation.  Serum  was obtained  from  each  dog
and injected  into another dog under the same conditions as described
above.  A  very  slight  rise  was  obtained  with  one  serum  and  an
equally slight drop with the other two.
Both dogs and rabbits  have been utilized in the study of the serum
of  experimental  nephritis.  A  nephritis  was  produced  by  repeated
subcutaneous  injections  of potassium  chromate  or  uranium nitrate,
and also,  in the  case of the rabbits, of arsenic.  After three to four
days,  when the  urine  showed  an abundance  of albumin,  the animal
was bled  and the  effect  of its serum  upon the blood  pressure  tested
on another  animal of the  same species.  As  far as  I am aware  the
only  other  experiments  of  this  type  recorded  are  those  of  Ascoli
and  Figari  (I9)  with  nephrotoxic  immune  sera  which  I  repeated
several  years ago  with negative  results  (8).
The  results  of  these  experiments  in  the  case  of  the  dog  have
been rather  surprising,  for  although  each  serum  gives  practically  a
uniform  effect,  one  causes  a  fall  and  the  other  a  rise  in  pressure.
Thus each  of four  different  uranium  sera  caused  a  prompt  drop  in
pressure  of  from  14 to  42  mm.  Hg  (14,  28,  30  and  42  mll.)  on
initial  injection  and  a  drop  of  from  14  to  6  mm.  on  second  and
third injections.  In  no instance  did  this serum  produce  a  rise  or a
doubtful  effect.  An  equal  number  of chromate  sera,  on  the  coIn-
trary,  uniformly  caused  a moderate  but immediate  rise  in pressure.
In one  instance this was  only 4 mm.  Hg and  represents  perhaps the
mere  mechanical  factor  of  injection;  in  the  others  the  rise  was  io
mm.  in two, and  14  mm.  in the  fourth.  A  second injection  in  these
animals  caused a rise  equal to the  first,  except  in one animal  which
responded  by a drop on the second,  third and  fourth  injections,  the
drop varying  from  10 to 26 mm.  Hg.
Similar  experiments  with  rabbits  have  given  very  conflicting
results.6 Chromate,  uranium  and  arsenic  sera  give  no  uniform
I  wish  to  correct  a  statement  in  a  previous  (4)  publication  in  which  brief
reference  was  made  -to  these  experiments  with  rabbits.  It  was  stated  that  in
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effect.  Each may cause a rise or a fall in pressure, the fall, however,
occurring three times as often as the rise.  Chromate sera have given
as extremes  a rise of 14 and a drop of 30 mm.  Hg; uranium,  a rise
of 38 mm.  and a  drop of  34 mm.;  arsenic,  a rise  of 40 mm.  and  a
drop of 30 mm.  In all, however,  the effect  has been long continued,
lasting  for  from  twenty-four  to  forty  seconds  before  producing
maximum  effect.  In  each  instance  the return  to  normal  level  has
been  correspondingly  slow.  In this respect  this  result  with  rabbits
differs  from  the effect  produced  by analogous  sera  in  the  dog and
from that  produced  in  the rabbit  by kidney  extracts.  The  lack of
uniformity,  however,  renders  an  interpretation  impossible.
In connection  with  the  serum injections  in both dog and rabbit  it
may naturally be suggested that the effect  is due to minute quantities
of  the original  poison  in  the  serum.  The  possibility  of  carrying
over in the serum minute amounts of the  salts injected must be con-
sidered, but it has been  impossible to  detect these  salts in the filtrate
of the  serum  concentrated  after  coagulation.  The  tests employed,
however,  are not  so sensitive  as  entirely  to exclude  the persistence
of  these  salts.  On the other  hand,  if present,  they would  occur  in
such  minute  amounts  that  it  seems  improbable  that  they  could
have anything to do with the effect described.  That the drop caused
by  uranium  serum  when  injected  into  the  dog is  not due to traces
of  the  uranium  nitrate  is  shown  by  the  fact  that  small  amounts
(0.0075  gr.)  have  no  effect  on  the  blood  pressure,  while  larger
amounts  (0.0375  gr.)  have  a  pressor effect.  The  effect  of  traces
of  chromate  on the  dog  was  unfortunately  neglected.  In  connec-
tion  with the experiments  on rabbits it is  noteworthy that the injec-
tion of uranium nitrate (o.ooi8 grm.),  potassium chromate  (0.0075
grm.)  and  arsenic  (0.0025  grm.)  caused  a  long  continued  fall  in
pressure  varying  from 6 to  14 mm.  Hg.  Although  the  fall  is  not
so  great  as  that  due  to  the  respective  sera  it  detracts  from  the
importance  of the  results  with  this  animal.
That  the effects  described  above are not  due  to substances  in the
normal  sera or  to  the  mechanical  force  of  injection  has  been  de-
rabbits  both  chromate  and  uranium  sera  caused  a  rise  in  pressure  and  never
a fall.  This  applied  to  experiments  made  up  to  that  time  and  was  justified  by
the  earlier  results  of  the  work,  but  the  results  here  presented  show  that  both
sera  may  cause  a  fall  in  pressure  more  frequently  than  they  cause  a  rise.Richard M.  Pearce.
termined  by injections  of  the  serum  of  the  respective  animals  and
of  equal  amounts  of  salt  solution.  Such  injections  caused  no
change  in  pressure  or a  very  slight  transient  rise according  to the
speed  of injection.
Even  if  the experiments  with  rabbits  are  considered  of  doubtful
value,  the  entire  series  of  serum  experiments,  and  especially  those
with  dogs,  suggests  that  disturbances  of  kidney  function  do cause
the appearance of substances in the blood  serum which have an effect
on the blood  pressure.  Speculation  concerning  the  nature of  these
bodies  would be unprofitable but the variation in the dog is sugges-
tive.  Potassium  chromate produces parenchymatous  changes  in the
kidney,  while uranium  appears  to affect  both tubular and  vascular
structures.  The difference  in action of the two sera may possibly be
explained  by the difference in  disturbance of kidney  function in the
animal  furnishing  the  serum,  and  it  is  possible  that  more  work
along this  line,  especially  with  sera  of  chronic  forms  of nephritis,
would  yield  valuable  information.  The  presence  in  the  serum  of.
experimental  nephritis  of  blood-pressure-disturbing  substances  is
very  suggestive  in  view  of  my  recent  study  (20)  of  nephrotoxic
substances  in  such  serum.
SUMMARY.
I.  Extracts  of the  rabbit's  kidney  injected  into  the rabbit  cause
a  slight  increase  in  blood  pressure  which  is  barely  more  than  that
due  to  the  mechanical  effect  of  the  injection.
2.  Extracts  of  the  dog's  kidney  injected  into  the  dog  cause  a
decided  fall  in pressure;  an  equal  fall  may  be  caused  by  the dog's
urine.  A  series of control experiments  indicates that the  fall caused
by  the  kidney  extract  may  be  due  to  the  urinary  salts  which  it
contains.
3.  Extracts  of cat's kidney  cause a rise  in pressure.  As the cat's
urine  causes  a  fall,  this  rise  in  pressure  indicates  the  possibility of
a  kidney  extract  containing  a  pressor  substance  which  cannot  be
influenced  by the depressor substance of the urine.
4.  Rabbit's  kidney,  which  in  the  rabbit  produces  a  slight  rise,
when  injected into the dog causes  a drop comparable  to that  caused
by the  dog's  kidney  itself.  Similarly,  the  dog's  kidney,  which  in-
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jected  into the dog causes a drop, produces in the rabbit a rise analo-
gous  to  that  produced  by  rabbit's  kidney.  It is  evident  therefore
that these  pressor  and depressor  substances  of the kidneys in  ques-
tion do not have  a constant  effect  on all  animals  as  do the  extracts
of the adrenal gland.
5. Extracts  of  kidneys  which  are  the  seat  of various  forms  of
nephritis  cause  the same effect  as extracts of normal  kidneys.
6.  The  serum  of  dogs  with  considerable  reduction  of  kidney
substance  causes  a  slight  fall  in pressure;  the serum  of dogs  with
spontaneous  nephritis  gives  divergent  results,  as  does  also  the
serum of rabbits with  various  forms of acute  nephritis.  The serum
of  dogs  with  chromate  nephritis  causes  a  slight rise,  while  that  of
dogs  with  uranium  nephritis  produces  a  sharp  and  decided  fall  in
pressure.  Although  there  is  no  uniformity  in  these  results,  their
general  character,  and  especially  the  experience  with  uranium  and
chromate  sera  of  the  dog,  suggests  that  pressure-disturbing  sub-
stances  are present  in  the serum as  the  result of the  kidney  lesion.
The  very  slight  evidence  of  the  constant  presence  of  a  pressor
substance,  however,  offers  little  support  to the  theory  that  such  a
substance  is  furnished  by  the  diseased  kidney  or  is  due  to  dis-
turbances  of metabolism caused  by disease of the kidney.
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